. The polynomials h(x) of degree w -1 are the fundamental polynomials of Lagrange interpolation. In this note we suppose that <j> n {x) =(j> n (x; a, j3) is the Jacobi polynomial which satisfies the following differential equation :
where a, /3 are positive parameters. We develop certain bounds and limiting relations for l k (x) for special values of a, /3, obtaining results similar to those of Erdös, Grün-wald, and Lengyel.
It is known that ([l], pp. 17, 31, 33, 35, 62):
0 n (-x;p,a) = (-l) n 0 n O;a,j3), 0 n '(s;a,/3) = «0 n _ 1 (s;a+ 1,0+1), Xk,n(P,où) = -a; n -iH-i.n(a, |8), /* (ff; j8, a) = Zn-*+i( -#;a, j8),
If a = )S=l/2,0 w (x) = (l/2 w -1 ) cos nö, (x = cos 0), which is the Tschebycheff polynomial of degree w.
The following lemma due to M. Riesz [2] will be useful:
ƒ.
* Presented to the Society, September 7, 1939.
LEMMA. A trigonometric polynomial of degree n assumes the maximum of its absolute value at a point whose distance from any of the roots of the trigonometric polynomial is not less than w/2n.
;
Since 6k+i -6k = 7r/(n+l), the lemma shows that the maximum of | h (cos 0)| occurs between 0&_i and 0&+1 or at x= ±1, (k = 2, 3, • • • , n-1). Also, j/i(cos 0)| and |/»(cos 0)| attain their maxima at 0 = 0 and 0 = 7T, respectively. We find that
n-* » n-» oo
In the following we may assume w = 3, 2SkSn-1 and x* = 0. We have Using the same method we may prove the following similar theorems. It should be noted that the upper bound 2 in these three theorems is the least upper bound for which the inequalities remain valid.
~ **T ^ ^
Let e be an arbitrary, fixed positive number less than 1. We suppose that Xk is restricted to an interval / where -1 + e^x^^l -e. Using the asymptotic formula for cf> n {x) we easily obtain the following theorem. as n-*co, provided x and #& are in /. This proves the following theorem.
THEOREM 5. T^r a// #& such that -1 + e^^^l -e, (e >0) > max_i +e^^i _ 6 | 4 (w) (#) | ->1 as n-><x>.
There is a close connection between Theorems 4 and 5 and the results of Erdös and Lengyel [4] .
